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The Louisiana Agricultural Experiment Station follows a nondiscriminatory policy in 
programs and employment. 
Rice By-Products in Ruminant Rations 
T. WAYNE WHITE1 AND F. G. HEMBRY 2 
The Rice Millers' Association reports that 3. 3 million acres of rice 
were grown in the U.S. in 1982. According to unpublished data from 
the Rice Research Station, Saturn rice will yield about 3.2 tons of straw 
per acre if cut to the ground. At the usual cutting height, the straw yield 
should be about 1. 5 tons per acre and total about 5 million tons annually. 
Very little rice straw is baled in Louisiana. It is usually burned or left to 
deteriorate. The Rice Millers' Association reported that 9 million tons of 
rice were harvested in the U.S. in 1981. Rice will average about 20% 
hulls and 10% bran. Therefore, 1.8 million tons of rice hulls and 900,000 
tons of rice bran were available in 1981 for livestock feed and other uses. 
Rice Straw 
The composition of rice straw is shown in Table 1. The values in the 
first column were taken from a review by California workers (Clawson 
et al., 1970). The values in the second column are averages from several 
samples analyzed during the last 20 years at the Rice Research Station. 
The agreement is quite good between these sources, suggesting that the 
composition of rice straw is consistent. Rice straw has relatively low 
crude protein, calcium, and phosphorus contents, and high ash content 
that is composed primarily of silica. Except for the high silica content, 
the composition is similar to several other poor quality roughages such 
as com cobs, barley straw, oat straw, and wheat straw. 
Table 1.-Percentage composition of rice straw dry matter 
California 
Item review' Louisiana 
Crude protein 4.5 3.7 
Ether extract 1.5 2 .1 
Crude fiber 35.0 35.2 
Lignin 4.5 
Nitrogen-free extract 42.0 41.5 
Ash 16.5 17.4 
Silica 14.0 12.2 
Calcium .19 .22 
Phosphorus . 10 .11 
'Source: Clawson et al. (1970). 
•Professor, Rice Research Station, Box 1429, Crowley, La. 70527-1429. 
2Professor, Department of Animal Science, AgricultUral Experiment Station, LSU 
Agricultural Center, Baton Rouge, La. 70803 . 
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Digestibility 
The composition of rice straw pellets and dehydrated Coastal bennu-
dagrass pellets (White et al ., 1974) are similar except for the levels of 
crude protein and ash (Table 2). These bennudagrass pellets were not 
high in quality, but were typical of Coastal bennudagrass in southwest 
Louisiana. All major nutrient in rice straw pellets were much less di-
gestible than those in Coastal bermudagrass pellets when fed to steers 
(Table 3). This points to the need for use of supplemental nutrients when 
feeding rice straw . When urea , soybean meal , sorghum grain, and mineral 
mixtures were fed with these two forages to make 20, 40, 60, and 80% 
forage diets , the energy digestibility was similar at the same levels (Table · 
4). 








'Dry matter basis. 

































Table 4.- Energy digestibility of rations containing various levels of dehydrated 
Coastal bermudagrass and rice straw pellets 
Roughage Coastal Rice 
level bermudagrass straw 
20 68.3 68.2 
40 67.3 66.4 
60 62.0 59.4 
80 56.8 53. 1 
Source: White et al. (1 974). 
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California workers (Oh et al. , 1971) using sheep have demonstrated 
that rice straw properly supplemented is similar in energy digestibility to 
cornstalks. These workers found that the energy digestibility of alfalfa 
hay was not significantly different from rice straw, but the number of 
calories per gram of dry matter consumed was greater (P< .05) when 
alfalfa hay was fed . Rice straw was more digestible than barley straw 
(Table 5) . 












'Means within columns followed by different letters differ (P<.05). 
' Fortified with urea, calcium, phosphorus, and sulfur. 







Several years ago it was a common practice in the rice area of Louisiana 
to winter cows and calves on rice stubble and rice straw with little or no 
supplementation. Death losses were high and calving rates low. Snell 
(1938) demonstrated that death losses could be reduced and weights 
increased by feeding minerals and 3 pounds of a rice bran, polish, and 
cottonseed meal mixture per cow daily. 
Hull et al. (1978) fed rations containing 75 or 85% rice straw, or 85% 
barley straw, to pregnant cows for 127 days (Table 6). The rations were 
formulated to contain 8% crude protein , .2% calcium, and .2% phos-
phorus. The intake of the barley straw ration was lower than necessary 
to meet energy and phosphorus requirements. One cow died and the other 
cows were weak and had calving difficulties on this treatment. Cows on 
both rice straw rations performed satisfactorily and the birth weights of 
their calves were considered normal. 
Table 6.--Comparison between rice straw and barley straw rations for pregnant 
cows 
75% 85% 
Item rice straw rice straw 
No. cows 8 
Intake, lb. 24.0 
Daily gain cows, lb. .99a' 
Calf birth wt., lb. 76.1 
'Means on the same line followed by different letters differ (P< .05). 












In a comparison of ground rice straw and sorghum silage (Table 7) for 
wintering steer calves , Goodwin et al . (1961) found that gains were 
slightly lower on the silage. Both were supplemented with 1 pound of 
cottonseed meal. These workers indicated the silage quality was low and 
this may have reduced silage intake. However, the intake of rice straw 
and the gains were typical of steers on this diet. 
As with any low-quality roughage, gains may be increased by lowering 
the roughage level in the diet. A preliminary trial was conducted (White 
and Reinkeaw, 1968) to determine how young cattle would perform on 
60% rice straw diets for long periods. The primary objective was to 
develop a ration for growing heifers and also determine whether urea 
would serve as the only source of supplemented protein. Ration com-
position and performance are shown in Table 8. Gains were satisfactory 
on both rations but were reduced and more feed was required per pound 
of gain when urea replaced all soybean meal. These steers continued to 
Table 7.-Comparison between ground rice straw and sorghum silage for wintering 
steers (64 days) 
Item 
Rice straw, lb. 
Sorghum silage, lb. 
Cottonseed meal, lb. 
No. steers 
Avg. doily gain, lb. 
'Sorghum silage was 20.8% dry matter. 












Table 8.-Steers fed 60% rice straw rations with and without urea 
Item 2.5% urea 
Rice straw 60.0 
Molasses 22.0 
Sorghum grain 13.5 
Soybean meal (50%) 
Urea 2.5 
Solt, trace mineral 1.0 
Dicalcium phosphate 1.0 
Initial weight, lb. 413 
No. days 196 
Intake, lb. 21.8 
Daily gain, lb . 1.59b1 
Feed efficiency, lb. 13.7 
Carcass grade' 8.9 
'Means on the same line followed by different letters differ (P< .05). 
'Low good = 9; good = 10. 














gain for 196 days and graded low good at slaughter. Grinding and mixing 
this volume of rice straw is a problem because it is soft and pliable and 
requires a high speed hammermill. Ground rice straw is too bulky to mix 
well with small amounts of other ingredients. The mixer volume capacity 
is reached with very little weight. Rice straw will remain workable after 
absorbing large quantities of molasses . Ground rice straw is palatable, 
especially when molasses is added, as in these rations. 
Finishing Rations 
The same basic problem exists in finishing rations as in maintenance 
and growing type rations. This problem is supplying adequate levels of 
crude protein. The crude protein level may be increased with oil seed 
meals, which increases ration cost, or with urea, which at high levels 
may reduce gains . 
White (1969) demonstrated that rations containing 40% rice straw com-
pared favorably with rations containing 40% dehydrated ryegrass or su-
dangrass pellets (Table 9) . Gains were slightly higher when sudangrass 
pellets were fed and less feed was required when ryegrass or sudangrass 
pellets were fed than when rice straw was fed. 
Table 9.-Dehydrated ryegrass and sudangrass pellets compared with rice straw in 
finishing steer rations 
40% 40% 40% 
dehydrated dehydrated ground 
Item ryegrass sudangrass rice straw 
Na. steers 8 16 16 
Na. days 140 140 140 
Daily feed, lb. 
Forage 6.9 7.3 7.9 
Concentrate 10.1 10.9 11.8 
Daily gain, lb. 2.19 2.33 2.16 
Feed efficiency, lb. 7.8 7.8 9.1 
Carcass grade 1 10.4 10.0 10.0 
'Good = 10. 
Source: White (1969). 
White and Reynolds (1969a) compared 20 and 40% rice straw rations 
with 20 and 40% alfalfa hay rations (Table 10). Intake was higher on the 
rice straw rations. The consistency of the rations was very different. The 
rice straw rations were quite bulky. The alfalfa hay was brittle and ground 
into a powder, resulting in a ration that was fine and lacked bulk. Gains 
and carcass weights were highest (P<. 05) on the 20% rice straw ration; 
however, more feed was required with the rice straw rations . Performance 
of steers on the other three rations was similar. Carcass characteristics 
were similar for all four rations. 
7 
Table 10.-Performance of steers fed rice straw and alfalfa hay rations 
20% 40% 20% 40% 
rice rice alfalfa alfalfa 
Item straw straw hoy hoy 
No. steers 16 16 16 16 
No. days 140 140 140 140 
Intake, lb . 21.701 22.So 16.5bc 18.3b 
Doily gain, lb. 2.710 2.41b 2.20bc 2.16bc 
Feed efficiency, lb. 8.0 9.5 7.5 8.5 
Carcass wt. , lb. 475o 434b 432b 437b 
Carcass grade' 10.8 10.0 10.0 10.3 
'Means on the some line followed by different letters differ (P< .05). 
'Good = 10; high good = 11. 
Source: White and Reynolds (19690). 
Levels of 5 and 20% rice straw and alfalfa hay are compared in Table 
11 (White et al. , 1969b). Performance on the 20% roughage rations was 
similar to that in the previous experiment. Intake and gains were higher 
(P<.05) for the 20% rice straw ration than for the 20% alfalfa hay ration , 
but carcass weights were not significantly different and feed utilization 
was more efficient with 20% alfalfa hay . Steers on the 5% rice straw 
ration ate more (P<.05) concentrate than those on the 5% alfalfa hay 
ration , but gained the same and had similar carcass weights. 
Table 11.-Performance of steers fed rice straw and alfalfa hay in finishing rations 
Rice straw 
Item 20% 5% 20% 
No. steers 16 16 16 
No. days 140 140 140 
Intake, lb. 19.90 1 16.0b 14.7bc 
Doily gain, lb. 2.5lo• 2 . .41ob 2.23b 
Feed efficiency, lb . 7.9 6.6 6 .6 
Carcass wt., lb. 500o "85o "65o 
Carcass grade' 10.8 11.1 10.6 
'Means on the some line followed by different letters differ (P<.05). 
'Good = 10; high good = 11 . 











In contrast to rice straw, the di posal of rice hulls has been a problem 
for the rice industry. Rice hulls are bulky and very abrasive. They do 
not burn very readily, do not absorb water readily , and deteriorate slowly. 
The composition, shown in Table 12, does not offer much hope for rice 
hulls as a ruminant feed. Crude protein content is low, crude fiber content 
8 





















is high , and the ash content is about 24%, which further reduces the 
nutritional value. The ash is about 90% silica with very low levels of 
beneficial minerals . 
Digestibility 
Rice hulls are not very palatable, even when mixed with other feed-
stuffs . To feed them as the only feed is difficult or impossible. Therefore, 
digestibility is usually expressed on the basis of rations containing hulls 
with some other roughage . 
Data reported in Table 13 from "White (1966) show that dry matter 
digestibility and total digestible nutrients were about 20 units lower in 
rations containing 40% rice hulls than in rations containing 40% sudan-
grass hay. The rice hull ration contained 18% crude fiber , about 90% of 
which was supplied by the hulls. The 8.6% crude fiber digestion coef-
ficient indicates the fiber in hulls was not highly digestible. 
When the level of roughage was reduced to 20% , the digestibility of 
the rice hull ration was still significantly lower than that of the sudangrass 
hay ration , but the difference was not as great. 
Table 13.-Digestibility of rations containing 40% sudangrass hay or rice hulls 
Sundangrass 
Item 
Total digestible nutrient 
Dry matter 
Crude fiber 
'Means on the same line followed by different letters differ (P<.05). 










In another study (Table 14) , White et al. (1971) reported that the 
digestibility of 5 and 20% rice hull rations was not different from those 
containing rice straw or alfalfa hay at the same level. This may be related 
to the rate of passage of the hulls. It is known from rate of passage data 
9 
Table 14.-Energy digestibility of rations containing 5 and 20% rice hulls, rice 
straw, and alfalfa hay 
Item Rice hulls Rice straw Alfalfa hay 
Level, % 20 5 20 5 20 5 
Energy digestibil ity, % 70.5b' 77.3o 71. lb 76.Bo 71.8b 78.3o 
'Means on the some line beoring different superscript letters differ (P<.05). 
Source: White et al. (1971). 
that rice hulls pass more slowly than hay (White, 1966). Tillman et al. 
(1969) reported data showing a slight decline in organic matter digesti-
bility when an all-concentrate ration was diluted with 9% plain or am-
moniated rice hulls. At 3 and 6%, no differences were noted . 
The energy digestibility or rations containing 0, 7 .5 , 15, and 30% rice 
hulls or Coastal bermudagrass hay is shown- in Table 15 (White and 
Hembry, 1982). At the 7.5% level , there was no difference in energy 
digestibility , but at 15% rice hulls began to depress digestibility , and at 
30% the decrease was significant (P<.05). 
Table 15.-Percent energy digestibility of rations containing four levels of rice hulls 





















Noland and Gainer (1953) , recognizing the low nutritive value of rice 
hulls and anticipating other problems, began diluting wintering steer ra-
tions with low levels of rice hulls. Gains (Table 16) were not significantly 
decreased by replacing 5 or 15% prairie bay with rice hulls, but there 
was a slight decline . When 50% of the hay was replaced with rice hulls, 
gains were reduced (P< .05) by more than 50%. There is a general belief 
that rice hulls will injure the inte tinal lining. This is mentioned in the 
literature, but it is difficult to document actual instances of damage. These 
worker sacrificed some of the teer and did a histological examination 
10 
Table 16.-Performance of steers fed wintering rations containing ground rice hulls 
for 136 days 
Item 
% prairie hay 
% rice hulls 




Daily gain, lb. 
'Ground to pass through a 16-mesh screen. 




9. 1 8.6 
.5 
2.6 2.6 
1.12d3 · 1. lOd 
3Means on the same line followed by different letters differ (P< .05). 
Source: Noland and Gainer (1953). 
Ration 
3 4 5 
85 50 95 
151 50' 52 
7.9 4.4 8.6 
1.4 4 .6 .5 
2.6 2.6 2.6 
.93d .46c .97d 
of the digestive tract and organs, and reported no differences due to the 
rations. These workers also fed 42 gestating-lactating ewes for 97 days 
on a diet that included .5 pound of ground rice hulls without any adverse 
effect on ewes or lambs. 
Performance data for steers and heifers fed rations containing 40% 
sudangrass hay, 40% heated rice hulls, 20% heated and 20% ammoniated 
rice hulls, or 40% ammoniated rice hulls are shown in Table 17 (White, 
1966). This was designed to be a finishing experiment but due to poor 
cattle performance the trial was terminated after 84 days . Cattle on the 
sudangrass hay ration gained significantly (P< .05) more than those on 
the rice hull rations. Diarrhea, bloat, and the excretion of bloody mucus 
were observed when rice hulls were fed . Cattle fed rice hulls were ob-
served eating feces on several occasions. One of these cattle died several 
days after being fed the rice hull diet and the stomach was found packed 
with rice hulls. Browne (1904) reported that feedlot cattle in Texas were 
regurgitating hulls and cited this as an indication of irritation to the 
intestine. An autopsy on one of several bulls that died revealed that rice 
hulls were packed in the stomach even though the bull had not received 
Table 17 .-Performance of steers fed sudangrass hay or rice hulls 
40% Rice hulls 
sundangrass 40% 20% toasted-
Item hay toasted 20% ammoniated 
No. steers 8 8 8 
No. days 84 84 84 
Daily gain, lb. 1.65a' .09c .66b 
Intake, lb. 20.3 10.1 14.8 
'Means on the same line followed by different letters differ (P <.05). 








hulls for 2 weeks. This worker states that hulls were excreted intact and 
very sharp. 
Rice hulls have been found at slaughter packed in the stomachs of 
steers fed at the Rice Research Station. This raises a question about the 
validity of daily gains as an indication of performance when rice hulls 
are fed. 
Finishing Rations 
The roughage level was reduced to 20% in an experiment (White, 
1966) in which sudangrass hay , plain rice hulls , and arnmoniated rice 
hulls were compared (Table 18) . Average daily gains and carcass weights 
and grades were not significantly different between treatments. There 
were fewer digestive disturbances than in the previous experiment. Steers 
occasionally excreted mucus, but microscopic examination of the diges-
tive tract revealed no abnormalities . 




Doily gain, lb. 
Intake, lb . 















Rice hulls lack qualities that make a ration palatable. 1n contrast to 
rice straw, they do not add much bulk to a ration. While they are bulky, 
their cupped shape holds the concentrate in such a way that the total 
ration is not bulky. The performance of steers fed 20% rice straw and 
rice hull rations is shown in Table 19. Steers ate less of the rice hull 
ration, gained less , and had lower carcass weights than steers fed 20% 
rice straw, but appeared to be lightly more efficient in feed utilization. 
When the level of rice straw was reduced from 20 to 5% (Table 20), 
intake decreased; but when the level of rice hulls was decreased from 20 
to 5%, intake did not change. Gains and carcass weights were higher 
(P< .05) on the rice straw than on the rice hull rations at the 20% level, 
but not at the 5% level. Feed efficiency was similar for the 20% rice 
straw and 20% rice hull rations , but this was due to more fill in steers 
fed the latter ration and does not present an accurate comparison. Steer 
performance on the 5% rice hull and all-concentrate rations was similar. 
Some steers on rice hull rations appeared to do very well while others 
12 
Table 19.-Performance of steers fed rations containing rice straw or rice hulls 
Item Rice straw 
No. Steers 16 
No. days 140 
Intake, lb. 21.7 
Daily gain, lb. 2.71a' 
Feed efficiency, lb. 8.0 
Carcass wt., lb. 475a 
Carcass grade' 10.8 
'Means on the same line followed by different letters differ (P< .05). 
'Good = 10; high good = 11. 










Table 20.-Performance of steers fed rations containing all-concentrate, 5 and 20% 
rice straw, or 5 and 20% rice hulls 
Rice straw Rice hulls 
Item 20% 5% 20% 
No. steers 16 16 16 
No. days 140 140 140 
Intake, lb. 19.0 16.0 13.8 
Daily gain, lb. 2.51a' 2.41a l.82c 
Feed efficiency, lb. 7.6 6.6 7.6 
Carcass wt., lb. 500a 485a 419b 
Carcass grade' 10.8 11.1 9.8 
'Means on the same line followed by different letters differ (P< .05). 
'Good = 1 O; high good = 11. 


















looked very bad. It was not uncommon to observe regurgitated rice hulls 
in the pens. 
Ray and Child (1963) reported that steers ate more feed but gained 
only slightly more when prairie hay was fed in finishing rations than 
when 20% rice hulls were included in the ration. 
Tillman et al. (1969) also found that cattle on rations containing 3, 6, 
or 9% ammoniated or plain rice hulls performed similarly to those fed 
an all-concentrate ration . 
Rice Bran 
Rice bran is the light-brown layer of material located directly beneath 
the hull. At one time, rice bran and polish were removed separately, but 
now they are usually removed in one process. The average composition 
of Louisiana rice bran is shown in Table 21 . There is some variation due 











Table 21.-Composition of rice bran dry matter 










While representing a small portion of rice by-products, rice bran is 
one of the most nutritious , supplying protein , energy, and minerals. The 
high fat content may result in rancidity and make it unpalatable, but no 
problems have been noticed at the Rice Research Station. A few mills 
remove the fat for human consumption, which lowers the feeding value. 
Bums (1915) reported a slight decline in cattle gains when 33% rice 
bran replaced about 40% ground milo heads in cattle rations. Knox et 
al. (1933) reported increased gains and feed efficiencies when 30% rice 
bran replaced an equal amount of rnilo in steer rations. Dvorachek (1926) 
found that 7% more milk and 5% more butterfat were produced by dairy 
cows when 29% rice bran replaced 29% wheat bran. Lush and Hale 
( 1927) also reported that rice bran could be used for up to 36% of dairy 
rations without decreasing milk yield . 
Wintering Rations 
Rice bran has most often been fed with rice straw as a wintering ration 
for cows and weanling calves . The performance of weanling steers fed 
rice straw free choice and 1 pound of cottonseed meal or 3.5 pounds of 
rice bran is shown in Table 22 (White et al ., 1962, 1963). Bran supplied 
the same amount of protein as cottonseed meal and gains were similar. 
Table 22.-Performance of weanling steers wintered on rice straw supplemented 







Daily gain, lb. 















Rice bran has been fed to finishing cattle in the concentrate portion 
and in complete rations. The performance data of steers fed various levels 
of rice bran in the concentrate as reported by White (1965) is shown in 
Table 23. Long hay was fed separately and consumed at the rate of 30% 
of the total ration. These were basic soybean meal-sorghum grain rations. 
The gains and feed efficiencies were not significantly different. 
In another experiment (Table 24), the roughage was reduced to 20% 
and the rice bran levels were increased to 31 % . Again the level of rice 
bran did not influence daily gains. 
The results of three experiments comparing 20 and 30%, 30 and 40% , 
and 30 and 50% rice bran are shown in Table 25. Within each experiment, 
Table 23.-Performance of steers feel four levels of rice bran in 30% roughage 
rations for 87 days 
Percent rice bran 
Item 0 7 14 21 
No. steers 24 24 24 24 
Intake, lb. 19.5 19. l 19.2 19.5 
Daily gain, lb. 1.86 1.87 1.85 2.04 
Feed efficiency, lb. 10.5 10.2 10.4 9.6 
Source: White (1965). 
Table 24.-Performance of steers feel five levels of rice bran in 20% roughage 
rations for 160 days 
Percent rice bran 
Item 0 7 14 21 31 
No. steers 12 12 12 12 12 
Intake, lb. 16.6 16.6 16.0 16.0 16.2 
Daily gain, lb. 1.97 2.01 2.14 2.01 2.00 
Feed efficiency, lb. 8.4 8.3 7.5 8.0 8.1 
Source: White (1965). 
Table 25.-Performance of steers feel various levels of rice bran 
Percent rice bran 
Exp. I Exp. II Exp. Ill 
Item 20 30 30 40 30 50 
No. steers 8 8 32 32 24 24 
Intake, lb. 20.4 19.8 21.2 20.6 18.8 18.2 
Daily pain, lb. 2.43 2.36 2.55a' 2.28b 2.41a 2.10b 
Feed efficiency, lb. 8.4 8.4 8.3 9.0 7.8 8.7 
'Means on the same line within the same experiment followed by different letters differ (P<.05). 
Source: White (1965). 
15 
consumption was about the same regardless of rice bran level. Gains were 
similar for 20 and 30% rice bran. When the rice bran level was increased 
from 30% to 40 or 50%, gains were significantly depressed and feed 
utilization was less efficient. Carcass grades were also reduced from good 
to high standard. Reduced gains and feed efficiencies might be offset by 
the low cost of rice bran, but other problems exist. Diarrhea was prevalent 
at the 40 and 50% rice bran levels . Urinary calculi was a problem. Some 
steers died, and others had to be slaughtered because of urinary· calculi. 
When the remaining steers were slaughtered at the end of the experiments, 
bladder stones were found in many of them. The problem usually showed 
up when the temperature dropped . Water consumption was probably 
reduced and brought an existing problem to a critical stage. 
There was never a problem with urinary calculi at the Rice Research 
Station when urea was included in the ration. This may be a coincidence, 
but including from .5 to 1 % urea in rice bran rations is recommended. 
Rice Mill Feed 
Rice mill feed is a combination of hulls and bran, usually in the same 
proportions that it is milled from the rice-about 66% hulls and 34% 
bran. Rice mill feed should be fed at low levels to eliminate the effect 
of the hulls. In a very limited experiment, White and Habetz (1969) found 
that replacing 5% sorghum grain with 5% rice mill feed did not signifi-
cantly influence feedlot performance or carcass characteristics. 
Rice 
Information on the feeding value of rice is limited because rice is not 
usually available for livestock feed. White and Habetz (1969) found in 
a pilot experiment that steers fed a 70% sorghum grain ration gained 2.05 
pounds per day while those fed a 40% broken rice and 30% rice bran 
ration gained only 1.32 pounds per day . In unpublished data (Table 26) , 
White indicates that milled rice is equal to corn for finishing steers . Feedlot 
performance and carcass characteri tics were similar when steers were 
fed rations containing 100% com, 75% com and 25% rice, 50% com 
and 50% rice , 25% com and 75% rice , or 100% rice as the grain source. 
The slightly more efficient utilization of the 100% rice grain ration is 
without explanation. These level of com and broken rice were ground 
and mixed in a 20% roughage ration that also contained 5% cottonseed 
meal , 10% molasses , 1 % urea, 1 % dicalcium phosphate, and 5% trace 
mineral salt. The grain fed in this experiment was ground, which may 
have improved the utilization of the broken rice. In the pilot experiment 
(White and Habetz, 1969), the broken rice was not ground, which may 
have at least been partially re pon ible for the poor performance. 
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Table 26.-Performance of steers fed various levels of corn and broken rice as a 
percentage of the total grain 
Corn and rice as a percentage of the total grain 
100% 75% corn 50% corn 25% corn 100% 
Item corn 25% rice 50% rice 75% rice rice 
No. steers 24 24 24 24 24 
No. days 133 133 133 133 133 
Initial weight, lb. 576 576 576 576 576 
Daily intake, lb . 27.3 27.6 25.9 27.3 25.4 
Daily gain, lb. 2.67 2.72 2.46 2.69 2.64 
Feed efficiency, lb . 10.2 10. l 10.5 10. l 9.6 
Carcass weight, lb . 545 550 529 538 537 
Carcass grade' 11.6 11.7 11 .3 11.5 11.2 
Marbling score' 11.5 10.9 9.9 10.2 10.0 
'High good = 11 ; low choice = 12. 
' Slight plus = 9; small minus = 10; small = 11. 
Summary 
Rice straw can be fed to winter cattle when properly supplemented. 
Rations containing ground rice straw are very palatable and provide for 
good gains. Grinding and mixing large quantities of rice straw may be a 
problem. 
Rice hulls cannot be fed at high levels and are not palatable even at 
low levels. Digestibility of rice hulls is very low, and their use in livestock 
feeds is not recommended. Rice mill feed, a combination of hulls and 
bran usually in the same proportions in which it is on the rice, should 
be fed at low levels to eliminate the effect of the hulls. 
Rice bran is the most nutritious of the rice by-products. It can be fed 
up to the 30% level without adverse effects , but at this level the potential 
for urinary calculi exists . 
Information on the value of rice for livestock is limited because very 
little rice is available for livestock feed . There is a small amount of 
broken rice for feed . Broken rice , when ground and mixed in complete 
rations , appears to be equal to com for finishing cattle. 
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